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The Web accessibility issue has been subject of study for a wide number of organizations all around the World.  
The current paper describes an accessibility evaluation that aimed to test the Portuguese enterprises websites. Has the presented 
results state, the evaluated websites accessibility levels are significantly bad, but the majority of the detected errors are not very 
complex from a technological point-of-view. With this is mind, our research team, in collaboration with a Portuguese enterprise 
named ANO and the support of its UTAD-ANOgov/PEPPOL research project, elaborated an improvement proposal, directed to 
the Web content developers, which aimed on helping these specialists to better understand and implement Web accessibility 
features. 
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1. Introduction 
In a Time where the ability to access Information is considered a key issue and the Internet is one of the most 
used tools of accessing it, we should consider the relevance of developing websites that are accessible to all 1-4. 
The ability of a given person, with a disability or incapacity, to access a product or service or to execute a task 
in an equal manner as one without any impairment is, according to 5, 6, the clear and simple definition for the 
accessibility concept. By transposing the accessibility concept to the Web environment, it is possible to 
acknowledge that Web accessibility is the existence of Web interfaces and platforms that can be used and 
perceived by all users, in an equal manner. 
By taking in consideration the considerable relevance of the Web accessibility topic, our research group 
assumed that it was extremely important to hold the knowledge on the Portuguese enterprises websites 
accessibility levels, in order to, not only fully understand the phenomenon, but also to achieve solutions to the 
existent Web accessibility problems. With this in mind, an accessibility evaluation to the websites belonging to the 
1000 biggest enterprises with operation in Portugal 7 against W3C WCAG2.0 was made and the results of this 
evaluation were analyzed, discussed and used for achieving new inferences. 
When considering the achieved results, it was possible to perceive that, from a disable or incapacitated person 
point of view, it is quite difficult to access the evaluated enterprises websites, thus precluding taking advantage of 
the products or services those enterprises have to offer. Despite the economic factor behind the presented results 
and facts, it is our opinion that the social and ethical factors should also be reviewed. 
One of the mechanisms available to integrate people with a disability or incapacity in any society is the use of 
ICT in various activities relating to day-to-day 8. Using these same technologies is advocated by the Nobel Peace 
Prize Ban Ki-Moon, and a new pacifying dimension is added to the global ICT context 9. 
The present paper is organized in six sections, being section 1 the introduction to the paper and section 2 and 3 
those where the main theoretical concepts are presented. In section 4 the Web accessibility evaluation that was 
carried out is characterized and the achieved results are presented. Section 5 contains an improvement proposal for 
the accessibility errors that were most recurrent in the evaluated websites. Some final considerations are presented 
in section 6. 
 
2. A Web Made For Everyone 
In this section we intend to present, not only a contextual background to the Web accessibility topic, but also a 
refreshing and clear perspectives on the current concerns and visions regarding the referred topic. 
 
2.1. Theoretical Background and Initial Perspectives 
When analyzing the ICT and the positive aspects that they bring to the table, it is almost demanding to assume 
that these technologies are essential to the citizen’s wellbeing and quality of life. This positive impact has been 
widely accepted both the political/social and scientific worlds 10, 11. In times were the Information and 
Communication Technologies are being used in a never seen scale in our societies, one can perceive the 
compelling need for these same technologies to become accessible to all 12-14. 
Despite the fact that the term accessibility is normally associated with a physical characteristic of objects or 
buildings, by transposing the term "accessibility" to the ICT, it is possible to state that the term accessibility 
concerns the creation of usable and perceivable interfaces that can be easily used by people who have special 
characteristics, such as physical or cognitive disabilities, functional limitations or other problems 15, 16. 
Considering the previously mentioned, one can assume that the term defined by the existence of Web interfaces 
that present themselves usable and perceivable in the same way by both users without disabilities as well as users 
with some kind of disability, is in fact “Web accessibility” 5, 16. 
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In an Information craving society such as the European, the Web has been presenting an innovative set of ways 
to access information and to create opportunities for disabled and impaired citizens to actively participate in their 
society. The W3C Consortium, widely known and respected in our field of research, claims that despite the simple 
definition, the Web accessibility issue is extremely complex, mainly because it is directly related to a set of factors 
in which are included the Web content developers skills, the availability of tools that allow evaluation Web content 
against existent regulations and recommendations, the capabilities of the existent software solutions in providing 
tools to develop accessible Web content, and so many others 16-19. 
By considering the presented arguments, our research group takes as a clear truth that Web accessibility should 
be given the rightly needed attention and importance. An accessible Web, available to all citizens in an equal 
manner, can help the development and the evolution of both societies and economies 20, 21. 
 
2.2. Web Accessibility Regulatory Framework 
Since late 1990’s many have been the international organizations focusing their attention and work on the Web 
accessibility problematic 22. These efforts have resulted in several different outcomes, being one of the most 
relevant the regulations and recommendations that have been published and that have been allowing for a proper 
Web content development, evaluation and classified.  
Despite the widely worthy work made by the most diverse national and international organizations, the one 
whose goals and results have been most significant is the W3C Consortium. Since 1999 this consortium has 
published several regulations and recommendations towards fixing the existent Web accessibility issues, from 
which one can highlight the Web Content Accessibility Guidelines – WCAG. 
“…These guidelines explain how to make Web content accessible to people with disabilities. The guidelines are 
intended for all Web content developers (page authors and site designers) and for developers of authoring tools. 
The primary goal of these guidelines is to promote accessibility. However, following them will also make Web 
content more available to all users, whatever user agent they are using (e.g., desktop browser, voice browser, 
mobile phone, automobile-based personal computer, etc.) or constraints they may be operating under (e.g., noisy 
surroundings, under- or over-illuminated rooms, in a hands-free environment, etc.). Following these guidelines will 
also help people find information on the Web more quickly. These guidelines do not discourage content developers 
from using images, video, etc., but rather explain how to make multimedia content more accessible to a wide 
audience…” (Direct quote from 23). 
Has it was previously mentioned, in 1999 W3C published the first version of WCAG guidelines that became 
known has simply WCAG1.0. As time gone by, and both technologies and societies evolved, W3C through its 
Web Accessibility Initiative – WAI kept working on the accessibility guidelines in order to made them more up-to-
date and contemplative of the new existent technologies. This modernization work resulted in the publication of a 
second version of the WCAG guidelines, that was named WCAG 2.0 16. In accordance with other relevant 
published works (namely by the ISO organization), in WCAG 2.0, The WAI Initiative also used the concept of 
principals as a functional concept 16, 24, 25: 
• Be Perceivable – Information and user interface components must be presentable to users in ways that they can 
perceive. This means that users must be able to perceive the information being presented (it can't be invisible to 
all of their senses); 
• Be Operable – User interface components and navigation must be operable. This means that users must be able 
to operate the interface (the interface cannot require interaction that a user cannot perform); 
• Be Understandable – Information and the operation of user interfaces must be understandable. This means that 
users must be able to understand the information as well as the operation of the user interface; 
• Be Robust – Content must be robust enough so that it can be interpreted reliably by a wide variety of user 
agents, including assistive technologies. 
 
According to W3C WCAG 2.0, in order for a given Website to be accessible it has to satisfy a set of WCAG 2.0 
Success Criteria. The Success Criteria are a written testable checkpoints (mainly technical and organized by 
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priority levels), that if satisfied can assure that a Website is accessible (has a given conformance level). The tests 
inherent to WCAG 2.0 Success Criteria involve a combination of both automated and human evaluation. The 
conformance levels can be understood has the level of accessibility that a given Website presents. If a website 
implemented all priority level 1 accessibility checkpoints then it would have the conformance level A. If a given 
website presented all the priority level 1 and 2 accessibility checkpoints covered then it would have the 
conformance level AA. By implementing all the priority levels 1, 2 and 3 accessibility checkpoints, a website 
would have the conformance level AAA 16, 17. 
Several have been the efforts towards improving the accessibility levels of the existent websites, whether from a 
more guidance point of view or from a more practical point of view 26-31. Even though the Web accessibility issue 
is a global problem that needs attention from all the countries, some have been more pro-active than others. In 
Portugal, for instance, the incorporation of Web content accessibility standards in the active legislation was made 
in an early stage (late 1990’s through a resolution from the ministers council 32). Regardless of this early 
incorporation, the Portuguese websites still present several critical accessibility faults and the majority of the 
Portuguese Web content creators present a clear and evident lack of knowledge on the subject. Thus, resulting in 
several access barriers to the almost 10% Portuguese citizens with some sort of disability or incapacity 33. In order 
to further analyze the Portuguese situation one should simply consider the studies regarding Web content 
accessibility in Portugal that have been published21, 34-41. 
 
3. Web Accessibility Evaluation 
When creating websites and online platforms with the development main focus on the visual aspect rather than 
the ability to be accessed by all users, including those with some sort of disability or incapacity, the Web content 
creators are going against the term Web accessibility basic conceptualization 5. 
By perceiving this increasing reality, one can assume the existent need for efforts towards evaluating the 
referred Web content, reporting the evaluations results to the Web content creators and finally impelling them to 
improve the accessibility levels of their creations by making them more acquaintance with the regulations and 
supply them with simple and clear solutions proposals. 
3.1. Evaluation Procedures and Results 
Drawing on the existent literature, the Web accessibility evaluation process can be considered a complex set of 
distinct activities, that when performed in the planned manner will accomplish valid and reliable results. With this 
in mind, for the evaluation process inherent to this paper, we defined the following activities: 1) Definition of the 
evaluation scope; 2) Target group definition and analysis; 3) Web accessibility evaluation tools analysis and 
definition; 4) Web accessibility evaluation; 5) Evaluation results analysis and discussion. 
3.1.1. Evaluation Scope Definition 
According to W3C 17, in order for a Web accessibility evaluation process to be valid and dependable it is 
necessary to properly define its scope. The evaluation scope definition encompasses the characterization of the 
regulatory/indicative guidelines that are going to be used as the standard and the procedures used to perform the 
evaluation. 
For the purpose of this paper, and following the existent literature, the research team defined W3Cs WCAG 2.0 
guidelines conformance level AAA as the standard to which the websites are going to be validated against 16. In 
parallel, it was defined that the evaluation procedure would be carried out in an automatic manner – using a 
software tool – and that the manual evaluation activities would not be considered as a consequence of time and 
budget limitations. 
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3.1.2. Web Accessibility Evaluation Tools Analysis and Definition 
The focus of a scientific work with the characteristics of the one presented by this paper should be, at the same 
time, valid and representative of a given situation. By taking in consideration the existent work 4, where firms 
financial slack is considered reversely proportional to the Web accessibility, the research team decided to choose 
the list of the 1000 Portuguese enterprises with the biggest business volume, in order not only to characterize a 
significant part of the Portuguese enterprise spectrum but also to assume some considerations on the relation 
between the available financial slack and the Web accessibility levels of the referred enterprises websites. 
3.1.3. Web Accessibility Evaluation Procedures and Results Analysis 
For the present project the Web accessibility evaluation process was divided in two fundamental stages: 1) 
Target group analysis; 2) Website accessibility automatic evaluation. 
Given the project target group definition presented earlier, in order to perform the aimed website accessibility 
evaluation it was necessary to firstly perceive, not only the target group website availability and its compatibility 
with the selected evaluation tool. 
As shown in Figure 1, although several entities, of unquestionable importance, in recent years have been stating 
that it is essential for the success of all companies to maintain an online presence, almost 10% of the 1000 largest 
companies operating in Portugal, still lack a website. Another fact that it is possible to deduce from Figure 1 is that 
46 of the 1000 evaluated companies (about 5% of total sample) have, at the time proceeded to the evaluation 
inherent to this study, their website offline or in maintenance, which in our view, is extremely worrying. Another 
relevant point to state is that 7% of the initial target group is totally made using the Macromedia Flash technology 
or is developed. 
 
 
 
 
 
 
After reaching the list of enterprises with registered website, our research group used an automatic evaluation 
process that included running the Sortsite tool for each website. The results from this evaluation – to the 790 
enterprises websites (figure 2). 
 
 
Fig. 2 - Web accessibility evaluation target group distribution. 
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Fig. 1 - Web accessibility evaluation target group distribution. 
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As the results presented in figure 2 reveal, the average number of Web accessibility errors is very significant. 
Besides this, it is also possible to verify the existence of websites with over three thousand WCAG level A errors, 
thus proving the existence of websites that, in theory, are totally inaccessible to every user that has a deficiency or 
incapacity. 
One of the most important findings of the Web accessibility evaluation project inherent to this paper is the fact 
that only 4 of the initial 1000 enterprises that composed the target group have a WCAG 2.0 level A conformance 
level and that none of the remaining enterprises have a website compliant with WCAG 2.0 Level AA or Level 
AAA. 
Even though the appalling results achieved during our evaluation, they are inline with other previously 
published works. This issue has encouraged our research group to pursuit the reasons why the developers of 
Portuguese Web content are not implementing the so needed accessibility features. With this in mind, a deeper 
analysis to our evaluation results was made and an effort to identify the most common Web accessibility errors in 
the target group websites, as can be seen in figure 3, and with that in mind trying to present a simple and practical 
proposal for the development of accessible Web content. 
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Fig. 2 - Web accessibility evaluation errors results distribution. 
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The top 5 errors that are presented in figure 3 were chosen because they represent almost 50% of the detected 
Web Content Accessibility Guidelines 2.0 errors. Considering this, we have undergone an extensive study to the 
guidelines that were most infringed, and made a simple and clear summary that allowed a better understanding of 
the referred errors. 
 
 
Table 1 - Top 5 Web accessibility errors with most records. 
Error Code Error Description 
WCAG2 A 2.1.1 All functionality of the content is operable through a keyboard 
interface without requiring specific timings for individual keystrokes, except 
where the underlying function requires input that depends on the path of the 
user's movement and not just the endpoints. 
WCAG2 A 1.1.1 All non-text content that is presented to the user has a text alternative that 
serves the equivalent purpose. 
WCAG2 AAA 3.2.5  Changes of context are initiated only by user request or a mechanism is 
available to turn off such changes. 
WCAG2 A 2.4.4 The purpose of each link can be determined from the link text alone or from 
the link text together with its programmatically determined link context, 
except where the purpose of the link would be ambiguous to users in general. 
WCAG2 AAA 2.4.9  A mechanism is available to allow the purpose of each link to be identified 
from link text alone, except where the purpose of the link would 
be ambiguous to users in general. 
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Fig. 3 - WCAG 2.0 guidelines that presented more infractions. 
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3.2. Portuguese Websites accessibility high level improvement proposal 
As it is possible to perceive by analyzing table 1, the improvement of the Portuguese websites may be a not so 
complex task given the relative simplicity of the most common errors. 
Given the broad scope behind this paper, and in order to better refine and analyze the achieved results, we 
decided to discuss them with a Portuguese enterprise named ANO (whose main product is a public procurement 
platform – the ANOgov platform) that through its research project in the fields of Web accessibility and usability 
(named UTAD-ANOgov/PEPPOL and implemented in partnership with the University of Trás-os-Montes e Alto 
Douro) have been researching and developing mechanisms and practices for improving the accessibility and 
usability levels of their Web platform. From these interactions a set of points relative to the improvement of the 
Portuguese Web accessibility and usability were accomplished. 
In this section we present the referred set of points that, in our opinion, are simple and direct enough to, at the 
same time, provide the concepts and the methods necessary to develop accessible websites, thus improving the 
Web accessibility levels in Portugal: 
 
• When developing Web content, the developers must have in consideration that some users may have to use the 
keyboard as the only mechanism to interact with the referred content. This said, the developers should correctly 
use HTML form controls and links, should incorporate event handlers that are triggered by keyboard actions (if 
necessary through the use of scripting), should provide keyboard access to all FLASH objects, and should also 
ensure correct tabbing and reading order. 
• When creating controls or inputs a Web developer has to provide a valid and contextual name for each one of 
them. When referring to media content, the Web developer should provide a textual alternative (through the use 
of the correct syntax element). When creating content that would be invalid if presented in text, the Web 
developers should create textual alternatives for this same content. If a Web developer uses non-text content as 
a decoration tool, than this implementation must be done according to the international standards in a way that it 
can be ignored by assistive technology. 
• In order to assure that changes in context are only user-triggered, the Web content developer must follow the 
following requisites: ○ Provide request mechanism that manage the content update (instead of implementing automatic updates); ○ When automatically redirecting the Web content navigation, these redirects must be done or in the server 
side or by using meta-refresh to create an instant client-side redirect; ○ When the use of popup windows is necessary, the Web content developers should implement mechanisms 
that ensure the opening of new windows only on user request; ○ If the “onchange” event (on a select element) is used, than this event should be implemented without causing 
a change of context. 
• When using links, the Web content develops should always ensure that these elements have a link text that 
describes the purpose of the link and that have a valid “title” definition. 
 
 
4. Final Considerations 
With the current project it was possible to perceive that, despite the vast and excellent works on the field of 
Web accessibility, the accessibility levels of the Portuguese enterprises websites is extremely low and concerning. 
It was also possible to see that from the 1000 biggest Portuguese enterprises there is a significant part that does not 
have a registered website and that from the ones that have a registered website, there is also an important part of 
them that have a website in a state of maintenance or offline. After analyzing the achieved results our research 
group decided to retrieve the most common Web accessibility errors within the evaluated websites in order to 
understand if there were some serious technical issues behind this problem. 
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When scrutinizing the referred most common errors identified and reviewing the existent scientific 
bibliography, our research group created an improvement proposal with some technical points that, in our opinion, 
will help Web content developers to better understand the technical demands behind the implementation of Web 
accessibility features. 
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